The role of educational evaluation in product development is part of a framework for discussing and organizing formative evaluation studies. This framework is two dimensional, with formative evaluation activity as one dimension and sources of information as the other dimension. Discussions are presented on the four categories of formative evaluation activities--predevelopmental, evaluation of objectives, formative interim evaluation, and formative product evaluation--and on the three major components of sources of information--internal, external, and concextual--and types of technique most relevant to a particular category. It is recommended that the activities described become an integral part of any systematic development effort to the extent that project resources and constraints allow. Many educators. working on the development of educational products have stated a need for a logical structure for formative evaluation functions since Scriven (1967) made the distinction between formative and summative evaluation.
RESEARCH PAPERS
Our current version of this framework is two dimensional with formative evaluation activity constituting one dimension and sources of information constituting the other. Firgure 1 represents the four stages of formative evaluation functions which we have delineaued and labeled pre-developmental activities, evaluation of objectives activities, formative interim evaluation activities, and formative product evaluation activities. Figure 2 elaborates the second dimension and its three major components: internal, external, and contextual sources of information. Figuke 3 shows these two dimensions conjoined in a summary table.
The information dimesnion has already been discussed by the second author elsewhere (Cunningham, 1971) and will be only briefly summarized here. The discussion will center on the four categories of formative evaluation activities and on the sources of information and types of technique most relevant to a particular category.
Sources of Information
Three major sources of formative evaluation information concerning products can be identified. The first has been labeled by programed instruction enthusiasts (Lumsdaine, 1965) as internal information, or information which can be generated by inspecting the product itself. Included in this category is descriptive information concerning the product: its physical characteristics, its content, etc. Also included in the internal category is critical appraisal of the product or its components by specified persons such as students, teadhers, subject matter experts, media experts, etc. Descriptive information and critical appraisals are alike in that they are both generated by inspection but differ in that descriptive information is often less controversial than critical appraisal.
The second major source of information is external information defined here as information concerning the effects of the product or its components on the behaviors of students, teachers, parents, and other relevant groups. These effects could include, for instance, student achievement from a programed text on genetics or the attitudes of parents towards the objectives of such a program before the product is actually developed. The distinction between critical appraisal and certain categories of external information is subtle but important. In the one case classes of people are used to evaluate the worth of the product using their own standards, while in the other case, the effects of exposure to this product on specified populations is ascertained using a public, across-the-board set of criteria.
The third and last major source of information is contextual information and refers to information concerning the conditions under which the materials are expected to function. Product developers make frequent assumptions covering the context within which their product will function but only rarely test those assumptions.
Examples of such information are pupil characteristics (cantering behavior), teacher characteristics, curricular context, etc.
These three sources of information become salient to a greater or lesser extent as we consider each of the four categories of formative evaluation activity specified in Figure 1 . We now turn to a discussion of those stages with illustrations of the information needs at each.
The first category is labeled as a pre-developmental set of activities since such work should occur before product development is even started. Manion (1971) has noted that a prerequisite for good development is the availability of reliable information regarding the needs of a given population. Although Stufflebeam (1965 Stufflebeam ( , 1968 Stufflebeam ( , 1971 has labeled the activities in this category as evaluative activities (his term is context evaluation), there is no clearworth-givingcomponent to the assessment of needs and, thus, we prefer to avoid labeling needs assessment as evaluation. Nteds assessment, as a pre-developmental activity involves the collection of evidence that same situation in education isn't as it should be. Glass (1969) and Warner (1970) . Briefly, the steps of a needs assessment design should include the following steps:
1. Collect an exhaustive list of objectives from a wide range of sources. Prepare a sampling frame for collecting status information (see Cochran, 1963) .
5. Develop methods for data analysis and reporting of the information.
The assessor will want to decide on the level of data summarization (i.e., by classroom, by school, by geographical region) and criteria for defining needs. Steps should also be taken to create an information storage and retrieval systemJ 6. Train data collectors, prepare the assessment sites, prepare an assessment time schedule, and collect the information.
The assessment procedure should not remain static, but should continually undergo revision as feedback about the psychometric characteristics of the information collection instruments, the sampling plan, and the adequacy of the set ofobjectives (values do change) is received, It is obvious that a systematic needs assessment will serve to delimit the parameters of subsequent product development efforts.
Once a set of needs is identified, the setting of priorities among the needs is important. The evaluation of needs should be central to any educational development effort that lacks unlimited funding. The methods for the evaluation of needs should parallel those used for the evaluation of objectives. Thus, the methods described in the following section are equally applicable here. The appraisal of identified needs will lead to a priority ranking of need areas.
Hence, there is some evaluative information that developers must attend to even before program objectives are considered. Scriven (1967) noted that the evaluation activity consists of gathering and combining of data with a weighted set of standards (desired outcomes in needs assessment) to yield numerical ratings.
We are suggesting a similar procedure for evaluating needs whereby a formative evaluator should collect judgment data (e.g., Q-sort data) and, when conflicts are minimal, weight the needs accordingly. When conflicts arise further analysis of these specific conflicting needs is necessary.
The information needs in predevelopmental formative evaluation activities fit nicely into the three categories described earlier. Contextual information is generated concerning the present status of student bdhaviors, teacher competencies, school resources, and other relevant information. Ihis information will be invaluable to the product developer in helping him conceptualize the intended context of his product. Most products are developed with a particular "average" student and teaching context in mind. A needs assessment can test the adequacy of these assumptions and whether the:product is.really needed.
External information is not, of course, directly involved in the predevelopment stage since the product whose effects arc being evaluated hoz not yet been developed. But in another sense, external information plays a key role at this stage. Criterion behaviors are being established, those which will be used, in part at least, to gauge the merit of the product. Certainly the objectives and measures used to index those objectives generated by a thorough needs assessment will transend apy one product. But the initial conceptualization of objectives and the subsequent development of criterion--referenced measurement techniques (e.g. Glaser, 1963; Popham and }lima, 196C; Timer, 1971) willhaveallowedthe specification at least same of the external information that will be needed when a product is produced. One danger which should be avoided is too heavy a relianoc: on external information generated at the needs assessment stage. Other variables unique to the particular product must also be examined. 
Evaluation of galtRams
At the beginning of the development process, ehe developer will undoubtedly go about the task of writing objectives for his specific product, at least to use as reminders of the direction in which he is going. Once the objectives have been prepared, the formative evaluator again has a tadk defined for him -the evaluation of the objectives. Scriven (1967) and many others have noted that this role is one of the most important evaluation roles in product development. Specifically, the developer ought to have some reliable information about the worth of his objectives to avoid investing his scarce resources in developing materials to bring about outcomes of questionable value. He is vulnerable to the possibility of producing a set of elaborate materials that are worthless only because his original objectives were inadequate. Stake (1970) has suggested two types of analysis that may be used to evaluate objectives (or needs, as indicated earlier) -logical andempirical. Both of these analyses would use internal information in the scheme advocated here.
Although we in education have accumulated a large amount of knowledge about relevant empirical analytical procedures and techniques, we are just beginning to discover appropriate logical analytical methods.
kgraisabants. Clayton (undated) has implied that certain methods drawn from the discipline of philosophy could be used to determine thevalidityofpriority and value statements. In essence, an objective is a value or priority statement.
It is a statement about a desired outcome. Some priority has been assigned to that outcome. One logical procedure for establishing the value of a set of objectives is to examine the cogency of the argument or rational behind each objective. If there are no justifiable reasons for listing an objective, it cannot be too valuable. Here is one point where a needs assessment could facilitate matters greatly for the educational developer. If he has evidence on Which to base his arguments for a set of objectives, few people are going to question the appropriateness of such objectives.
A second method for logically analyzing an objective is to examine the consequences of accomplishing it. In many cases it will be hard to foresee consequences or discriminate among consequences of alternate objectives. However, when consequences can be predicted and alternate objectives are associated with discriminable consequences, then thiE method of analysis will have some pay-off.
A search of the educational research literature will sometimes reveal the implications of achieving specific objectives. This information should not be ignored when objectives are being evaluated.
A third method for logically analyzing an objective is to appeal to higherorder value statements. If a program objective is in conflict with a policy statement or a state that everyone feels is desirable, then the objective should be reconsidered. Scriven (1966) suggested another, similar kind of val.! a-reasoning. HA maintained the following:
If something will bring about a state of affairs that people value, that is a good prima facie reason for doing it.
9 Ervirlcal Andis21. Men judging any important part of the educational process it is important to the existence of diverse value positions. Stake (1970) provided an excellent review of methods for the collection of evidence about how widespread a value position actually is. One category of data collection is the collection of group data. Stake listad four ways of obtaining such data: ly affect the acceptabilityof certain objectives inalarge development project.
The foregoing techniques of evaluating product objectives have been largely internal in character; that is, the evaluation of objectives has been accomplished by examining the objectives themselves. This is as it should be since the effects of exposure only to the objectives of a product is likely to be different than exposure to the product. Perhaps same types of external information collected at this stage could prove useful, however, since one measure of the worth of objectives could be the extent to which the objectives can be measured and whether external measures can be developed. Any set of objectives, no meteor how wall received by experts, but which cannot be validly operationalized has limited value. Studies of the effects of goal accomplidhment might also be used in appraising objectives.
A similar argument can be made for contextual information. Contextual information concerning objectives could reflect the adequacy with which the objectives met the contextual requirements established in a needs assessment. If no needs assessment was undertaken, data concerning the intended context could be collected at this point to establish the need for the product.
Formative Interim Evaluation
Once the developer has begun work on his product, the formative evaluator will undoubtedly be called on to function in the role of resident appraiser. We have categorized his evaluation activities on early product development efforts as formative interim evaluation activities since he will be working with the pieces of a product that is not yet fully assembled. The last category of activity in our structure, formative product evaluation, deals with the appraisal of a final product which can still be revised.
/t is ,useful to distinguish between formal and informal interim evaluation activities to allow for flexibility in any formative evaluation design. Formal procedures refer to structured data collection and appraisal activities while informal procedures are generally unstructured and often unplanned. Internal, external, and contextual information can be collected using either formal or informal methods with the choice depending on such factors as the generalicability of results desired, the degree of intervention possible, convenience, etc. We shall suggest some informal procedures later in the discussion.
Interim formative evaluation Which relies on external information has been called Pay-Off evaluation by Scriven (1967) . Pay-off evaluation la without a doubt the most common type of evaluation activity in instructional development; indeed for some this type is the only "real" type of evaluation. The methods used to collect external information are well known and will not be elaborated in detail here. (e.g see Matfessel & Michael, 1969) One point that should be emphasized, however, is that the appropriateness of methods for collecting external information depends upon the stage of development of the product. For example, early in the development of materials, a clinical approadh to student debriefing such as that suggested by Markle (1970) would be appropriate. Later in the development process, the use of true expertnental designs may be most appropriate.
The determination and evaluation of the effects of pieces of the final product (e.g. the effect of programed materials on student retention in a small sample) in an interim pay-off evaluation study provides useful information to the producer. Abedor (1971) contributed excellent illustrations of interim pay-off evaluation activities. Goodwin and Sanders (1971) reported the results of small school bus studies to determine the effects of alternative instructional treatments to youngsters riding the bus. The results and recommendations of the school bus studies provided the basis for choosing the pieces of a large-scale busing-learning program. The "prtmary" evaluation (evaluation of the effects) of a small segment of the final product can provide useful information in the early stages of development. In order to determine the effects of materials on human behaviors, experimental and quasi-experimental designs (Campbell and Stanley, 1966) and quantitative naturalistic observation techniques (Sutler, Rice, and Wagstaff, 1963) became essential tools of the formative evaluator (both interim and product).
A second type of formal interhn evaluation activity may be labeled interim intrinsic evaluation (following Scriven, 1967) . By this, we mean the evaluation of transdctional or means-to-the-ends program characteristics ("secondary" evaluation).
Such evaluative activities es the analysis of the content of program components or the appraisal of instructional strategies would be examples of activities that fall into this category. This type of evaluation obviously relies on internal information, both descriptive and critical appraisal. Same categories of descriptive information are listed in Figure 2 . It should be noted that those categories overlap substantially with descriptive guidelines developed by MOrrissett and Stevens (1968, 1971 ), Tyler and Klein (1968) , and sash ( Critical appraisal is information generated from interested parties inspecting the materials. Stake (1970) referred to such information as judgment data and suggested techniquea for collecting the information. In interim intrinsic evaluation work, the judgment data should be used strictly as feedbadk to the developer.
The backgrounds and standards of the appraisers should be of concerntothedeveloper only for providing information useful in weighting the feedback. The use of critical appraisers is quite common in media. The studies conducted by Hoban(1.944, for instance, provided substantial information to film developers. One source of critical appraisal is the author, himself. The author, under questioning, can provide valuable information about the materials he is producing. Walberg (1970) noted that "the first and most severe critic must be the developer. But his own criticism is not enough, for inevitably he will be biased and unable to see all the weak points of his work. Therefore, he must solicit critical opinion from his immediate colleagues and various outsiders -specialists in educational media and evaluation, university professors of the subject, and school teachers and students, Context information plays its gneatest role in the last category of acttvity, formative product evaluation.
A, misconception we would like to correct is that evaluation procedures need always be planned and tightly structured. Indeed, the evaluator may often, through the use of informal (unstructured and often unplanned) methods, uncover many critical dimensions of the developrent work. Webb, et al. (1966) and Sechrist (1972) have suggested types of information that might be collected as part of infornal interim formattve evaluation work. The following categories of nonreacttve measures, suggested by Webb, et al. (1966) , should not be overlooked in formative interim evaluation work:
1.
Physical Traces. Wear and tear on first drafts of instructional :
material can be a reliable index of student and teadher appraisals of the material. The first author often circulates first drafts of professional papers to receive his colleaguds comments. A recent circulation of two papers lead to one being returned tlithout comment and completely unsoiled; the other was returned in terrible condition, with requests for copies from every reader. It's not hard to infer which paper was the better product -at least in the eyes of this particular population.
2.
Public Archival Records. Newsletter content for a large curriculum project can be used, for example, for something other than the dissemination of information. The formative evaluator would be *Ise to look for discrepancies between program plans and reported program activities in such documents.
3. Private Records. The expense file, for instance, for a development project can produce startling information. Overexpenditure of budgeted resources could be fatal to a:development project, especially-if the quality of the product will suffer as a consequence.
4. Simple Observation. Informal observations made by the formative evaluator should provide substantial pay-off. Conversation sampling of teacher or student discussions about early developmental efforts or of project staff members during and after work will undoubtedly produce useful judgment data. This is a powerful tool of the formative evaluator.
One final category of interim formative evaluation activity is critical for large-scale development projects. This one deals with management, with evaluating the process of developing the product rather than the product itself. Such an evaluation will, of course, require different sorts of information than will the evaluation of the product. Stuff/ebeam (1968 Stuff/ebeam ( , 1968 Stuff/ebeam ( , 1971 ) has elaborated to procedures for monitoring programs as "process evaluation" in the CUP model. By the evaluation of program operations, we are referring to something different from process evaluation; we are referring to an evaluation of the operational design of the project development. Criteria will be set up, the operational plan will be scrutinized and judgments will be made about the operations. For large, complex projects, operations analysis techniques would be useful tools for the formative evaluator.
Management tools such as PERT and PPBS are also relevant techniques for the interim formation evaluatoro immatktuirompt Evaluation.
The fourth type of activity in which formative evaluators engage is that of formative product evaluation. This category of formative evaluation activity has most often been associated with product validation studies or feasibility studies. We think there are other evaluative activities that fall within this category as well. For example; descriptive analyses of the type described under interim formative evaluation acttvities (now applied to the entire product) and content analysis techniques are extremely important at this point.
By formative product evaluation, we don't mean a summative or consumer reports...type of appraisal. We also don't mean the evaluation of pieces of the final product. Instead, we are suggesting that an important formative evaluation activity is the evaluation of the product as it has been put together strictly for feedback to the &valets. Anderson (1969) provided an excellent example of what he called a "field test". We would label such a study as a formative product evaluation study. Boridh (1971) suggested a conceptual model for formative product evaluation. Validation of a product with a smple of subjects from the target population or a feasibility study of a plan for educational change are the most frequently found formative product evaluation studies in the literature.
ICnowledge abcut the extent to which valued objectives are achieved with a plan or product are important, but should not be the only formative product consideration. Cost analyses should be another formattve product evaluation concern in the appraisal of a first draft completion of educational product or plan. Wilkinson (1971) described the following kinds of cost analysis that might be built into a formative product evaluation plan:
1. Traditional budgeting -establishment of expense categories, appropriation of resources to organizational units, and authorization of expenditures hy organizational units. The (FE can work in the formative role .
. but he will not be doing what most formative evaluators do. He will not be spending mud. of his tIme helping the project staff convert their plans into behavioral objectives. He will not be advising them on probable misuatch between their abstract goals and same implicit commitments of their materials. HA will not be constructing biserial correlation matrices.for item analysis on their quizzes. Me will simply get a look at the materials plus procedures ( or descriptions of what they sell be like) and a deadline by which time be most get evaluative feedback into the rewrite/replan process. (Scriven, 1971, p. Sz) The GFE will inspect the domain of possible effects very carefully, looking for signs of good and bad aspects of the product under scrutiny.
We suggest that a goal-free evaluation of the.product as suggested by Cronbach (1963) , Stake (1967) , Scriven (1967 ), and Walberg (1970 will provide information about the strengths and weaknesses of the product being appraised. Walburg suggested that one might look for effects in areas identified by: the domain covered by a battery of items in the general content area (see, for example, Metfessel and Michael, 1969) .
Scriven warned the goal-free evaluator to avoid looking at (being influenced by) goal statements until after he has inspected the ground covered by the materials he is evaluating. Walberg's second and third sources of information about effects are noteworthy, however. In addition, the goal-free evaluator will want to obtain advice from content and media experts on what effects to look for.
The sources of external and internal information listed under formative interim evaluation activities are applicable to formative product evaluation activities also. The object under scrutiny at this point will be the entire assembled product, however, rather than its components. Contextual information is of utmost importance at this point. The formative product evaluation should test the product in the context within which it is intended GO function. If the defined context is very broad, so too should be the contexts investigated in the field test. It is at this stage that a relationship can he established between the intended context, internal characteristics, and external characteristics of the product. In this way the developer, when confronted with the need to revise, has a better chance of determining the revision most likely to improve the product.
An illustration might help to clarify this point. Anderson (1969) , in his formative product evaluation, collected information of all three types (although his emphasis was undoubtedly on external information). Men he administered the programmed text he was evaluating two schools, he found a rather sharp difference between the schools as to the program's effectiveness. The formative evaluator often will not be satisfied with observing this outcome, he might need to find out why it occurred if he is to have complete information concerning possible revisions of the materials. After finding the school differences, Anderson (1969) began to search for possible causes of the descrepancy between schools in anima= 20 very similar to that employed by the educational researcher. He hypothesized various causes, then systematically (to the extent possible) investigated those hypotheses. Fortunately he had collected attitudnal and utilization data from both students and teachers. He found that teadhers in the poorer adhieving school did not require students to read the program while teachers in the other school did.
More students reported not finishing the program in the poorer achieving school than the other, a rather important bit of information when evaluating a product's effectiveness. It can be seen that certain assumptions that Anderson (1969) made about the context within which the product would be used were not met in one school.
He finally had a choice of making the kind of context necessary foi the product to work more explicit or revising his intended contexts and changing the product to match those contexts. The important point to this paper is that without the supporting contextual information, Anderson (1969) would have been unable to account for his results and, thus would have been less effective in aiding sound product development. Another point to note, however, is that explanatory information la not always, needed for formative product evaluation work, but it can be critical and _dhould not be overlooked.
DISCUSSION
We have found the framework just described to be useful for considering the functions of formativu evaluators (see, for example, Sanders, 1971) . Me have been able to categorize formative evaluation activities with very little difficulty (perhaps a good indication that this is a useful framework). We don't suggest that all formative evaluators in product development projects should attempt to follow the structure in a step-wise fashion (i.e., this is not to be construej as an exhaustive, linear model). Rather, we recommend that formative evaluators and developers use the framework to describe the evaluative activities in which they are engaged. Further, the framework can be used to identify the types of formative evaluation activity in which project personnel are engaged at any one point in time, to identify and organize "next steps" in formative evaluation, and to identify (and perhaps accomodate) missing elements in a formative evaluation design. To have one person conduct a needs assessment, evaluate objectives, conduct a series of interim evaluation activities, and then produce several formative product evaluation studies would take a great amount of resources and that sequence of activity may not be appropriate. Available information, such as published needs assessment studies for use in developing a cogent rationale for a set of objecttves, should be used whenever possible.
The summary of techniques contained in Figure 3 suggests definite directions for trainers of formative evaluators to take. It seems clear that formative evaluation is not a unidisciplinary undertaking and that inquiry methods currently used in a wide range of disciplines need to be applied, when relevant, in answering formative evaluation questions. The tooIkit of the formativt evaluation should be greatly expanded and we propose that the logical analysis summarized In Figure 3 may be a first step toward listing relevant tools. The reader should be able to identify a close relationship between the framework presented herein and extent developmental medals since the processes of development and formative evaluation are interdependent. Designing formative evaluation acttvities around the conceptual framework presented herein should alleviate many anxieties of developers about potential surprise criticisms In a summative evaluation. Thus, we recommend that the activities described in this paper become an integral part of any systematic development effort to the extend that project resources or contraints allow. ;Although suCh an activity is not evaluative as it stands by itself, it is included in this framework as a pre-evaluation or evaluation-supporting activity. 
